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FlNALREFORT - APACHE GOSHAWK CONSERVATION BI0LLX;Y 
ONTHE CORONADOMTl0NALFORFSI:ARaONA 

me northern goshawk ( Accipiter gentilis is a panboreal Accipiter 
with several described subpopulations. It is  primarily a bird of the nonhern . 
coniferous forests, hunting below the canopy for medium-sized birds and 
mammals in the size range of jays, pigeons and squirrels (Cramp, 1980; 
PaLner, 1988). The goshawk's conservation status is of concern today in much 
of the American west, primarily because it utilizes old-growth habitat over 
much of its mnge that is or has been targeted for timber harvest. 

The northern goshawk is not a Federally-listed species, but has been 
petitioned for listing (USWS 1991). It is currently a Category Il species 
undergoing a status review (USWs 1992). The US. Forest Service Region 111 
considers it a Sensitive Speaes (USDA Forest Senice 1988) and has issued 
management guidelines for the species in the southwest. Arizona lists it as a 
candidate spedes (AGFD 1988). 

The North American popularion is considered taxonomically to bz the 
northern goshawk subspqdes, Accipiter genws amkipillus , although a total 
of five races have been props& atvarious times(Whaley and White 1994). 
The Apache goshawk ( Accipiter g e n a s  apache ) from northern Mexico and 
southern Arizona and New Me.dco is one of these. 

The Apache goshawk was described'as a larger, darker, longer-winged 
subpopulation of the nonhm goshawk (Van Rossem 1938). It was reported to 
occur in the southernmost part of the  species North American raage, from the 
mountains of southwest New Meico and southeast Arizona through the  Sierra 
hiadre Occidental of Pvlexic~. Wherher this population is tzuronomically distinct 
unit is a matter of cument debate: Whaley and White (1994) consider ir wonhy 



of a separate, designation on the basis of measurements, while Reynolds, 
Gavin and May (pen. corn.) arq currently looking for differences at the level 
of DNA using blood samples draw from birds on the Caronado National Forest 
(CNF), c e n d  and northern Arizona and from across North America, and 
have not yet presented their results. 

The described range of the putative “Apache” goshawk in the U.S. 
generally coincides with the boundaries CNF, a 1.7 million-acre component of 
the National Forest system. The CNF is comprised of a dozen sepatate 
mountainous ‘islands” of forest habitat southeast Arizona and southwest New 
Mexico. Adjacent NationaJ Monuments and,private inholdings provide some 
breeding habitat but surrounding by CNF lands which provide the rnajoriry of 
t he  foraging habitat utilized by these pairs. 

In the western United States most of the goshawk population nests on 
public lands administered p ~ a r i l y  by the U.S. Forest Service. ‘Concern over 
t he  status of southwestern goshawk populations, i.e. those occupying lands 
admistered by Region IU of the U.S. Forest Service, has focused on the 
harvest of old-growth timber north of Arizona’s Mogollon Rim, most notably 
the North Kaibab Ranger District on the north rim of the Grand Canyon. 
Crocker-Bedford ( 1990) reported a dedine in numbers of nesting goshawks 
there due to G b e r  harvest. Since this publication much attention has 
f m e d  on the status of the northern goshawk in the southwest and lead to the 
publication of management guidelines for the  goshawk by Region III (USDA 
1992). 

Region lII Goshawk Management Guidelines mainly address 
. management needs in h b e r  hamesr areas, where loss of nesting habitat and 
alteration of foraging habitat have occurred because of logging. Unlike most 
Region Ill forests, the CNF is not managed primarily for timber. Tmber 
harvest meages on the CNF have been s m d  compared to orher forests, and 
they have dea- in recent y m  from 3 11 acres in 1987 to 0 in 1994 ( UOSDA 
XpIRS data, unpublished) . Recent saw timber logging has been minimal on a 
percentage acreage basis compared to other Southwestern forests, probably 
because it is uneconomical to hmesr b b e r  occurring in small isolated 
patches in ememely rugged, mountain teITaitl as is the case on most of the 
CNF. 
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Two other forms of tree curting occur on the CNF. Fuelwod harvest 
(mostly of evergreen oaks, pinyon and juniper at middle to low elevarions, by 
individual permit) has been an ongoing use of rrees on the CNF and one 
possible effects on the goshawk A total cnf 4,.231 acres of fuelwood have been 
harvested on the CNF in t h e  past 8 years. Tke remaining form of uee hamess 
is the much smaller-scale curring of conifers under individual permit for 
Christmas trees. 

On the CNF, management of goshawk habitat on the Coronado primarily 
conflicts with recreadond developments. The CWs steep mountains have 
limited flat space for campgrounds and roads. Goshawks on the C.NF also seem 
to prefer this same flatter terrain on the CNF, resulting in nest areas wirhin or 
adjacent KO the same areas thar are desirable for human uses. Current 
campground construction plans in the Catalina and Pinaleno m o u n t a h  will 
affect nesting goshawks, and USFS draft concept plans have been presented 
for the Chiti~ahua mountains that will affect other pairs if implemented. 
Direct conflicts between goshawks and people have resulted in goshawks 
being killed around the nest; for example, in 1988 the adult male from 
territory# 3 107 was found dead below the nest tree, having been shot 
probably from the adjacent trail. Other conflicts have occurred because of the 
presence of recreation sites near nesting areas; in 1994, consmction on 
Twilight Campground in the Pinaleno mountains was delayed because of 
nesting goshawks. 

In addition to these recreation-related pressures on CNF goshawks, in 
the &y 1990's Arizona Game and Fsh Department k a m e  aware of an 
ongoirig, illegal harvest of 'Apache' goshawk nestlings presumably by out-of- 
state falconers. The extent of poaching was unknown. Arizona has not 
perhitxed the harvest of goshawks for falconry since 199 1, and never from 
south of the Gila River. 

HETORY OF SOUTHEAST ARIZONA GOSHAWK SIUDIEs AND 
BACKGROUND OF THE PREENT PROJEcr 

USFS interest in knowing more about the status of the goshawk on the 
CNF dates back to 1991 when all Region III forests were asked to assemble all 



known information on goshawk locations. I was asked to assist on this as I hqd 
apprordmately 20 historic records for goshawks on the CNF dating back to the 

late 1960's and early 1970's (Snyder & Chski, 1978). 

In 1992 1 was contracted for one year by the CM and AGFD to revisit 
and map historic nest areas, check for current activity at historic tenitories, 
inventory 7,500 previously-unsurveyed acres of suitable habitat, and monitor 
reprducdve activiiry (USE Agreement no. CCS-3-92-05-00-11). I have 
included some of the result from that year of study in this report, as noted 
below. 

PROJECT GOALS 

A grant from the AGFD Heritage F-und for 1993-1993 (#I-9265) permitted 
continuation and expansion of earlier work on goshawks in southeastern 
Arizona The goals stated in the proposal for this project were: 

1. To dacribe the historic and current numbers and disb-ibution of the Apache 
@hawk in southeast Arizona, and to set up a long-term monitoring program 
2. To produce a danbase conmining nest-area Imtions and habitat measurements, 
including maps and photographs, For use of m u x e  managers. 
3. To waluate and make recomendarions on the U S  Forest %vice's pmtcxols for 
iwentarying goshawks and goshawk habitat management guidelines, and to dwelop 
management mmmmdations spedcic tu the needs of rhe Coronado. 
4. To determine annual occupancy and productiviry for acdve tenitones, and 
popuiadon panmet& such as dispersion, morality, and recruitment 
5. To determine the primary prey in the diet of the Apache goshawk in -jar 
mbitacs used by the bird. 
i. TO desmibe the foraging range and habitat utilization of selected pairs in three 
differmr habicao, w i h  emphasis on the use by ~e Apache goshawk of oak 

wloodlands. 
7. To determine the genetic disrinctiveness of h e  Apache goshawk through DNA 
fingerprinting and comparisons wirfr orher populauons. 
8. To describe the major WE m this population, and work with the Fomt 
Savice and Arizona Game and Fish rn dArelop managanent mommendacions 

This report covers items #1- 5 and 8. #7 is in the hands of Richard 
ApadR!! -Hk dnalRPY 4 



Reynolds (U.S.F.S.), Tom Gavin and Bernie May (both of Cornell Universiry) 
who are doing the DNA work with blood I have collected for them from the  
caronado 

h January 1994 I reviewed the progress of t h i s  contract with the CNF 
and AGFD. At that time, we propased to eliminate step $6 (radimracking and 
associated habitat studies), in favor of increased inventory and monitoring, as 
it was felt that the identification of historical and acti1.e nesting areas m s  of 
greater impoflance to managers. This change was later formally agreed to by 
AGFD's Heritage Projects Coordinator. 

STUDY AREA 

The study area is a .series of isolated mountain ranges which lie in 
Cochise, Santa Cruz, Pima, and Graham counties of southeastern Arizona 
(figure 1) - Most of the public land is in the study area is the CNF, which 
comprises 1.7 million acres. Other forested lands in the study area which are 
adjacent to and within CNF boundaries include .some small private inholdings, 
and other public lands administered by the National Park Senrice (Saguaro, 
Coronado and Chir idua  National Monuments) and the Department of Defense 
(FL HuachuCa). The Peloncillo mountains (Hidalgo County) of extreme 
southwest- New MeAco have been included in 'this srudy because they a r e  
parc of the Coronado National Forest 

The srudy area is a physiopphically and biologically diverse area  
Geologically it derives from the basin and range formadon and consists of a 
series of forested mountain 'sky islands" formed from ancient volcanic 
activity. Elmations v g e  fmm approximately 2,000 to 11,OOO feet ~ n n u a l  
rainfall varies from about 10 inches at lowest elemcions to 25-30 at the 
highest. About half the rainfall comes during summer 'monsoons" from mid- 
July to August, and the other half comes from Pacific storms in winter. May 
a d  June are normally quite dry. 

Plant communities are diverse and indude Semideserr Grasslands at 
lower elevations. Madrean Evergreen Form and Woodland (Emory oak and 
W-pine) asscziations occur at low to middle elevations. Interior 
Southwesrern Riparian Deciduous Forest and W d l a n d  associations are 
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common along drainages at middle elevations along with the Relict Conifer 
ForedArizona Cypress and Ponderosa-Chihuahua Pine associations, and 
Rocky Mountain blgnrane Conifer Forest associations occur on the higher 
mountains, typically several Ponderosa pine and Douglas Fr-mixed conifer. 
Rocky Mountain Subalpine Conifer ForesQ Engelmann spruce-Alpine Fir 
association is found on the highest peaks of the Pinaleno and Catalina 
mountains! (Brown, Lowe and Pase 1979). Pinyon, oak, juniper and chaparral 
associations rqpicdly cover hillsides not associated with drainages. 

Most suitable goshawk habitat exists as 'stringers' of trees down 
canyon bortoms or in groves on dry streadside terraces. The only extensive 
scancis of closdtanopy coniferous forest &cur on some of t h e  mounujntops. 

k HlSCORICALRECORDS 

At the beginning of this study there were SO known historical goshawk 
nesting records for the study area, and during the study I sought more. 
Sources of these nesting records include museum skin tag data, published 
records, verbal accounts from knowledgeable sources, and nests located by 
myself and others during the course of other work between 1969 and 1990. 
Further active and recently-acrive.nests were located by me, my assistants and 
other people doing field work on the CNF between 199 1 and 1994. 

Verbal records from individuals I did not h o w  personally were 
weighed carefully and were included only if it seemed likely that the 
idenrification of the birds was corrwt (confusion with Coopeis hawks was a 
problem), and that Some  OR of nesting khavior was involved Thus, accounts 
of young goshawks on the wing and calling eariy in the post-fledging period, 
or a d d s  copulating, or calling defensively and flying repeatedly around an 
area were included, while single sightings of nonvocal individuals were not 
ConSidered significant unless a record of additional territorial activity was 
discovered 
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B. S U R W S .  FOR ACTIVE NEsrs 

M y  assistanrs and I resurveyed known historic territories and new 
areas of suitable habitat during this study in order to determine current and 
recent occupancy. We used a combination of the USB Region 111 goshawk 
inventory protocol, which constinrtes a systematic method of grid-searching 
appropriate habitat using tape playbacks of goshawk vocalizations (Kennedy 
and St&decker 1993), and Foot searches in which we looked for signs of 
goshawk nesting activity idthin 1.6 mi. of known historical sites. Over much 
of the CN, and in particular the mid-elevation areas where eees grow in 
narrow smps down drainage bottoms, a foot search is a practical aIternative to 

the more rimeconsuming tapeplayback search for occupied territories. 

Some of these areas were searched in the non-nesting season in order 
to locate old goshawk nests or areas of likely habitat to return to and 
inventory with tape-playback during the breeding season. Aerial photos were 
also earnmined to locate otherwisehidden pockets of potential habitat to survey 
in some of the drier, less forested parts of the CNF. 

We concentrated our surveys for new territories on the Chiricahua, 
pinaleno, Santa Rita, Cataiina and Huachuca mountain ranges. Our coverage 
was not uniform, in that we did not survey the Whetstones, Galiuras, Dragoons, 
Winchesten, Rincons or much of t h e  Peloncillos or Atascosa Mountains but 
concenuated instead on higher, larger, and more heavily-forested mountain 
ranges. Mot all potential goshawk habitat has been sumeyed in these areas. We 
resumeyed some arw covered in previous yews by other goshawk suntey 
crews if I had a historical breeding record for that arm See Appendix I for 
maps of arpas surveyed 

When two active nests were found wirhin 3 miles of each other we 
surveyed all porential habitat between the wo nests with e m  thoroughness, 
using foot searches and tape inventory, to establish minimum spacing 
beween acdve territories. 
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C. TRAPPING, BANDING AM) BLOOD-SAMPUNG 

Adult gcxshatvks and flying young were m p p d  with a Great Horned OIvl 
and dho-gaza or a bal-chatri (Bloom 1987). Nestlings were banded wkh USWS 
aluminum lock-on bands at between 21 and 40 days of age, Nestlings were aged 
by my knowledge of hatching dares and by comparison with photographs in 
Bod, 1994. Blood for DNA analysis was drawn by sterile needle and syringe 
from the brachial vein and !as put into a buffer solution supplied by Tom 
Gavin, as per his protocols (Gam, pen. corn.) 

Recently-active goshawk nest are& were checked for signs of 
reproductive activity beginning in February in order to obtain a sample of 
occupied tenitofies for producWty studies, and to determine when breeding 
activity starts to provide data to managers for s e h g  seasonal closures. These 
checks were perfoFed by listening near the temtory early in the morning 
for sounds of activity, and by checking for signs of fresh nest construction, 
pluckings, and whitewash. 

Visits to nests to determine occupancy, egg laying, incubation, 
hatching, and fledging were standardized in that they resulted in the same 
high level of certainty about success of the nesr and the Stage of nesting. 

The main data-collecthg visits during the nesting season were 
performed as close to the same stage for each nest (as opposed to a calendar 
date) as possible, but since the CNF, which is only part of the study area, is 2.5 
times as large as the North Kaibab Ranger District, =vel time was a factor. 
Making a single round trip to each active ne5t from my home in Portal meant 
3 100 miles of navel and 74 hours of driving time, while the most efficient 
possible circuit to cover all occupied nests requires about 26 hours at the 
wh& plus walking dme to and from nests. All neSa could not be checked on a 
single circuit, due to the asynchrony of these pairs. Thus, to check all nets  
for hatching, for e,mmple, required several multi-day trips spread over a two- 
( or more ) week p e r i d  

Nests were checked at 1-t once during incubation and several times 

Apache Gc4raHk dnalrep? 9 



during the nestling phase, at banding, within 3 weeks offledging and again 4 
weeks af;ter fledging to determine the number of remaining young. Failed 
nests were climbed in most cases within 2 3  hours of the discovery of failure in 
order to determine as much as possible about causes of failure kfore  
scavenging occurred. 

Determinations of the number of young on the wing dter  fledging 
were made as follows: if the same number of chicks that ivere banded \\as 
later found on the wing, either b), hearing the known number of chicks 
calling from difFerent parts of the post-fledging area ( PFA) or by seeing 
them, the visit was concluded. If fewer than the number fledged was 
encountercd,the observer sat inconspicuously a b u t  75 yards from the nest 
and waited until prey was delivered by an adult, which generally happened 
about every three to six hours early in the post-fledging dependency stage, 
and once or hvice a day later in the cycle. Even the most recently-fed, non- 
calling young will call at this point. This is based on several seasons of 
behavioral observations involving thousands of hours made at Accipiter nests 
in the late 1960’s and early 19703, when several broods were followed daily till 
disappearance from the temtory. A singlevisit, post-fledging chick count 
can thus be the most time-consuming, and it sometimes took a full day to reach 
the required high level of certainty about the number of young surviving on 
that date. 

During the post-banding visits the chicks’ bands were read with a . 
telescope to determine which member(s) of the b r d  had not been seen. 
Before the FWS aluminum ltxk-on bands are applied to goshawks I darken the 
numerals with black paint and clean the excess off the surface with fine steel 
WOOL These can be read these with a Bushnell Spacemaster telescope N i t h  a 
22X eyepiece from. 175 feet. I vary the band’s position and banding leg within 
a brood, so that a determination of who survived may k mad: without haking 
to read the numbers themselves. 

The movements of the fledged young were mapped by s i m g  at an 
overlook and watching and listening for calling, flying or perched fledglings. 

‘In 1994 I made an effort to check on fledglings every 2 to 3 weeks at as 
m a y  territories as possible in order to determine when they dispersed or 



disappemd (none was radimd), to determine cause and riming of death if 
losses w&d,  to map h e i r  use OF the post-fledging area, and to proLide 
managers with the date when seasonal closures could be lifted. Visicing active 
nests was  consmined by the extremely scattered nature of the active nests, 
pmicularly in 1991 when it would havekequired over 3,000 miles of driving 
to make a single round ~p to each nest from my home base. 

h .  

E NI.sT AND HABITAT MEASUREMENTS 

Nest and nest-area habitat measurements are included only for 
territories which had one or more existing active or previously-active nests, 
or where I w a s  able to relocate and measure nest mees that I knew had once 
held an acuve nest, whether the areas were active in the study years or not. 
Some territories had more than one alternate nest and thus contributed more 
than one nest to the nest-tree measurement data set. 

Data were recorded for all nests and known nest pees in the nest stand, 
as well as the  active one. Instruments used were a Silva compass with 
clinometer, a home-made clinometer, various tape measures and US Geological 
Service topographic maps. 

Prey remains were collected opportunistically and inadentally, 
whenever nests were visited for other purposes, such as banding or checking 
fledgling survivd and movements. On early-season visits, time at the nest 
ara was minimiZed and SO no extensive prey-remains collecting was done 
&til banding day, when a' thorough search was made of the ground under 
plucking posts. On banding day remains were collected in the nest itself for 
the first and ady  time in the season. Relatively few prey remains were 
encountered on early-season visits up to the mid-nestling stage; this may be 
-use adults are strong enough to completely devour many of the animal 
species on which they prey, leaving few remains, and also because the p e s  
fd needs are less than they are from mid-nestling stage on. 

%me prey remains were collected from goshawk nests which had been 
active in a recent, previous year, and where there were st i l l  dozens of bones, 
Apache GeshaM w m P 7  11 



feathers and molted goshawk feathers below the nest, thus identifying the 
nest as having been goshawk and active, and not just a feeding platFonn for a 
passing raptor. No species of prey new to the diet list were added horn these 
collections at inactive nests, however. 

t 

Prey remains were bagged and labeled by site and date, and stored in 
mothballs until identilied in the fall of 1994. They were identified using 
reference specimens and skeletons at the University of Arizona and t h e  
American Museum of Natural History’s Southwestern Research Station. 

RESULTS AND DISCUSSION 

k mSToRIc RECORDS 

A total of 70 records for goshawk nesting territories have been located 
to date on or near the Coronado National Forest (see Appendix IH). Each 
represents a discrete nesting territory; some contain more than one nest or 
nest area By the end of 1994 I eliminated S of these records kcause I judged 
them to be without sufficient data to permit an accurate location to within .6 
mi  This reducdon has led to gaps in the numbering system that I initiated 
1992, in which a 4-digit number denotes a territory, the first digit identifying 
the ranger district of the territory according to the CNF district numbering 
syst= 

Of the remaining 65 records, 57 are on the CNF, 3 are in Saguaro 
National Park (National Park Sewice), 2 are on Ft. Huachuca (Deparunent of 
Defense), 2 are on private land, and 1 is on the Cbiricahua National Monument 
(National Park Service). I have excluded the 3 on the Saguaro National Park 
in the Rincon mts. for logistic reasons, so t h i s  study is based on $e remaining 
62 records. Four of these records are for territories that are within .8 mi.or 
less of a recently-active area, and are probably too close (because of rhe 
observed minimum spacing on the CNF, see below) xo be active in the same 
year; but are tm far apart to be considered alternates for the same nest area 
The aesring habitat is not contiguous between these pairs of nests; each is in a 
separate, welldeveloped grove of trees with sparse open vegetation betweem 

Thus, there are effectively a potential of 58 (slinimum) to 62 



(ma-dmud nest territories for goshawks on the Coronado. 

Fifry-six of these records represent documented historical breeding 
-records, Le. sites where adults were observed and heard performing coumhip 
activities, active nests were found with'eggs or chicks, or fledglings were 
seen. The remaining 6 records are for individval inactive nests or nest 
clusters that I deemed very likely to have been built by goshawks in the past, 
but for which I have no conclusive evidence of \\*hat species constructed 
them. I classified an inactive nest to be goshawk if it was located in the 
horizontal lower branches of a tree situated in a typical goshawk nest grove of 
large, well-spaced with an a b a t e d  > 50% canopy closure, wa5 built of sdcks 
.S inch thick, and lacked Agave leaf bases on the nest or on the ground below 
(these or other fibrous material are commonly added to nests by red-tailed 
hawks,but apparently never by goshawks). 

. 

Some sites had nests rneedng these goshawk criteria but were active 
with Cooper's, hawk in the yea .  found. They are included because I have had 
cases of goshawks moving into other hawk, species' inactive territories and 
vice versa- &changes both ways have occurred between goshawks and 
Cooper's hawk, zonerailed hawk &d common raven. I have included them 
also because they should be flagged and resurveyed in t he  event future 
management activities are proposed for the areas. 

Many other large stick nests were found during the course of this 
study, but were rejected as porendal goshawk sires because they were not 
judged to be in appropriate habitat. The species responsible for these nests 
include CWpe?S hawk zonetailed hawk red-tailed hawk, and common raven. 

B, S U R W S  

A total of 28,722 acres of goshawk habitat have ken inventoried by tape 
playtmlc on the CNF to dare (Table 1). The 28,722-acre total dws not indude 
8,700 acres inventoried by other cQnmctors in 1991, and other acreage 
inventoried by CNF technicians working under the district biologists in 1994. 
Inventory by tap playback has led to the location of 5 adve nesting areas, 
Three of these were found by me and my assistants and two were found by 
ted.micians working on the Camlina Ranger Disnict; all were found in 1994. 

Apaahs W m P t  13 



One was found after it failed at the young-chick stage, and the other four were 
located after the chicks had fledged. Two of these are new neskg areas and 
three should probably be considered as previously-known historic nesting 
areas for which an active nest is now known again, because of their proximiry 
to historic sites, 

years of study is as follows. 
A summary of tapplayback inventory on the Coronado during my 

Table 1 
Ill protocol on the CNF by year and ranger district 
year Acreane inventoried S jbtods  bv ranger district 

- Acreages inventoried for goshawk nesting activity using Region 

1992 7650 D o U g l a S  2600 
1993 2607 D o U g l a 5  685 

Siem Vista 119 
SaffOld 1803 
Douglas 9145 

No@a 2390 
Sierra Vista 2580 
Word 2220 
CataJina 2130 

1994 18,465 

Teal = 28,722 

An addirional65,ooO ames have been cleared, either by inspction of 
habitat by aerial photo (the bulk of the acreage) or from the ground (areas of 
bare rock upslope of s k e y  drainages were eliminated this way), or because 
acreage was parr of a historical nesting area that was foot-searched before the 
start of inventory work and was found to have goshawk nestjng activity. 

Without vegetation maps or GIS capability for the Coronado Nanonal 
Forest it is difficult to estimate the total amount of potential goshawk habitat 
on the k,rest and thus KO know what proponion of nest territories have been 
identified It is likely that more territories were active in 1992-1994 than I 
have discovered, but it seems unlikely that a great many more territories exist 
because jn my seardles for nest retrords and appeals to other field people for 
information, the same historical and m e n t  territories kept gereing reported 
to me over and over, without many new ones king  added. 
A p s c h s ~ H k 6 n a l r e p t  14 



C. TERRITORY ACTlVITY 

Few-eight of the 62 historic sites were checked for occupancy in 1993, 
and all 62 were checked in 1994 except one which was learned of in December 
1994. 

It is unlikely that al l  63, of these territories were ever accive at once, as 
in most raptor studies where most or all of the nest areas have been identified, 
there are some vacant territories every year (Newton, 1979). 

The maximum known number of go'shawk terri'tories on or near the 
Coronado'with any sign of goshawk presence in the last ten years now stands 
at'46 (Appendix III), or 74% of the total known tenirories. Twenty of these 
sites had activiiry between 1985 and 1991, but did not have activiry during 
1992-1994, the petid cover& by this report Of the remaining 26, 2 sites had a 
single non-vocal male sighted once during the study years. 

The other 24 (39% of the total) OF these had reprductive activity (Le. 
were occupied) by one or more adults displaying reproductive behabior 
during the study years (1992-1994). At 2 of the 24 sites, a male ~yas seen 
carrying prey or heard calling early in the season but despite searches no 
fufier sign of nesting waS found. 15 (24%) were productive (fledged 1 or 
more yaung),in 1 or more years 1992-1 994, and an additional 7 (1 1% of the 
total nest mas; 2996 of the occupied sites) had an acrive n e t  but never fledged 
young in the 1992-1994 period. Note that these figures are on a per-nest area 
basis, not per-nesting attempt basis (for the laner see Table 2). Viewing the 
data this way identifib those territories which are consistently active but 
unproductive, as opposed to those which are regularly the source of young 
birds, and which a& thus most important to the population. 

D. SPACING OF ACTTVE GOSHAWK TERRITORIES 

Active raptor territories may be spaced at different intervals in 
different habitaw (Newton et al 1986). Most studies in which nearest-neighbor 
distances have been calculated far different habitats involve studies where 
nests were spaced throughout conriguous. For goshawks on the north Kaibab 
Ranger Disuict in nonhern Arizona, the m a  distance between 59 pairs in 



contiguous habitat was 1.8 mi, wi th  a range of .7. to 4.1 mi. (Reynolds et al 

19941. 

Comparison of goshawk density studies with the results of this study are  
complicated by the fact that in my study area goshawk nesting habirat is 
extremely patchy and irregularly spaced. I have therefore not calculated 
means and ranges by using all active pairs, but have rcsuicted the analysis to 
several instances of known minimum spacings. 

On the CNF in 1992-1 994 I had 4 instances In which I was cenain that 
knew the minimum spacing between pairs'of simult&eously active goshawk' 
nests (Table 2) because we made intensive searches for active nests benveen 
pairs of active nests wherever there was potential habitat in between. Most 
goshawk habitat on the study area is estremely disjunct, and in the case of 
these four pairs a complete search was relatively easy because the area \vas 
relatively small and much of the intervening terrain was sparsely vegetated 
with rocky outcrops and cliffs. 

The only place-where I had 3 simultaneously-active territories spaced 
linearly in contiguous forest habitat was in the Pinalenos (Table 1), where the 
mean distance between the 2 sets of paired territories was 4.45 m i  These two 
inter-pair distances (4.1 and 4.8 mi.) were greater than the other four on 
other mountain ranges. We surveyed the most suitable habitat between these 
three pairs, but coverage ws not as e.xhausuve as it was in the other four 
cases, due to the greater spacing of pain and the e.wemely steep terrain and 
difficulty of access. 

Table 2 - bewween n@aW+-e$bor goshawk Rests on the CNF, SOuthBaStem Amma 
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Alternate nests within a single nest area were spaced at at average of 
260 y-ards apart, with the farthest- apart pair of nests in a single nest area 
king  33 8 yards apart. 

E BANDING AND BLOODSAMPLING 

A total of 39 goshawks were banded during 1993-1994. All were blood- 
sampled for DNA studies of the Apache goshawk as were 7 additional birds 
from. 1992. These sampls have been sent to Cornell University for DNA studies 
and to Bob Sheehy of the University of'Ariiona Sheehy is attempting to work 
out some family lines so that breeders may be identified back a year ormore 
before they were mpped and sampled by comparing their known offspiing 
in the sampling year with putative offspring from a previous year at the 
territory. See Appendix N A for band and m a r e m e n t  data 

This Wiu give additional years of occupancy, longevity and turnover 
information if it can be done. See Appendix N B and C for pedigrees for this 
work I r i t h  blood samples, and the specific questions that may be answerable 
by it. mere are some differences in sample numbers between the U. of A and 
Cornell U. subsets because I did not receive the collection materials from 
Cornell early enough in 1992 to collect blood from aJl birds I handled that 
year. Both studies have begun lab work and have e-mcted the DNA for these 
d i e s  Reynolds and Gavin expect to have results by fall of 1995, as does 
Sheehy. 

F. GOSHAWK P R O D U m  

In 1993 I checked 48 of the then-known historic territories for activity, 

and in 1994 all known temtories were checked. Not all of these checks were 
made before the s m  of the incubadon period however. 

The 1993-1994 productiviry data are presented in Table 3. 
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TABLE 3 - S'urnmary of goshawk productivity in 1993 and 1994 on the 
Coronado National Forest, Arizona 

1993 Nms fwnd Nests fwnd 
before egglaying der ha1diI-g 

Number of ocrxlp'ed Iedonss: 
Number of active nests: 
Numb of succssshrl nests: 
Stage at which fdure ccarred: 

Rdagq 
lnwbation 
chi&, 1-2 W&S dd 
chickS24dd 

Number of dlkks fledged 

9 
5 
4 

4 
0 
0 
1 

11 

Mean number fledglingdoccupid terr. 
Mean number fledglingdective terr. 
Mean number fledglingdsuccessful terr. 

1994 

10 
7 
9 

1 
1 
1 
0 
10 

Mean number fledglingdoccupid terr. 
Hean number fledglingdective tern. 
Mean number fledglingdsuccessful terr. 

5 

5 

5 

1.2 
2.2 
2.75 

5 
4 

1 

8 

1 .o 
1.1 
1 .4  

Total 

14 

9 

4 
0 
0 
1 

16' 

15 
11 

1 
1 
2 
0 

18' 



G. TIMING OF BREEDING 

Three pairs during the srudy have begun nestbuilding as early as the 
3rd week in February, when I first noted fresh sticks on old nest, dobn and 
whitewash under nearby perches. dost pairs were present and building nests 
by the end of March. 

Timing of onset of reproducdon may depend on whether the pre\ious 
breeders are still in residence or whether new pair members are involved. 
The earliest dates for nestbuilding a l l  involved one or two marked, returning 
adults. In one case a banded female (Site 3obS,1994) returned and k g a n  
nestbuilding and calling by March 7, but with no sign or sound of a male 
present. She was calling alone again on March 16, with only calls from a 
single bird audible in the vicinity of the nest, and again on April 8, but she 
w a s  incubating on April 28. Her nesting effort was several weeks later than 
normal, and was one of the latest of 1994 whereas that territory is normally an 
early.one The male at this territory was not banded until 1994 so I don't know 
whether her previous mat6 returned or whether she acquired a new one. 

Nineteen ninety-three was the best year for goshawk productivity on 
'the Coronado for which I have records, and it was also the earliest. We banded 
young on average 1-2 weeks earlier in 1993 than in other years. 

Young of the year remained on the nesting tenitory until 
appromacely September 1, when they became undetectable. None were 
radi& 
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H. CAUSE OF MORTALITY AND WSSE 

18 breeding adults have k e n  trapped and band& to -&re on the 
Coronado, including both members of 6 pairs. It is too early to say much about 
adult sunivorship; one marked pair in 1993 remained together to breed in 
1994, atid 2 marked females have remained w i t h  their Same territories to breed 
the follo\ving year. 

Two cases of adult mortality have come to my attention during the 
course of my study. These are presentd in Table 4. 

Table 4- Casss of adult goshawk morlatii, 1932- 1994 in southeast Arizona 

Causes and stage of nest failure, or loss of young kfore independence, 
where it could be determined, have been as follows (Table 5 ) :  

P 



Table 5 - Causes d chi& ~~ and ncsl failure at goshawk nests, 1593-1 994 in sa. Arizona 

1993: 
4 d 9 terrilories (44%) found ocrxlpied bfwe lpying fa i i  to lay eggs 
1 afthe 9(& #1020) kd ils odychidc at about28 days t o p w e  Great Homed 0 4  

predation 
1 additional nest, not inchhd in the above 9 (site #1l(X3) had a broken but mostty-whole egg 

b b w  the nest, which also fled@ 2 ywng. It pbably did rot develq, as there w s  ydk on the 
She0 
1994: 

1 out of 10 (10%) teniton& found cccupied befwe laying failed to &y 
Ngst#4002failsdduring imbh This pair had bin a nsst on lopof an &I one. The two 

were separated by some small limbs, rmtlling in a dbble nest me high, one bw. One of the 
two a s i n  the uppr(active) n8st was out mthe s'deof the r& h e n  I firstci-&dthenest 
during incubation. R later appamtly rolled into h e  lower wt H was obviws on dmbing that 
both erggs would hawbeen visible to a landing bird; this dilemma of a double n& each with an 
egg may haw b a f d o r  h the @ts d n g  lo 'narbate, 

1 o i 2 d i d s  at Sita#1103 was fwnd &XI bekKv the nest at abatt 10 daysof age. The other 
SUNivd and fledged. - 1 of2Chids at site iBlO7di of TridKKncwv 'asis withi a few wwks d leaving the nsst, before 
eittwrchcjc wastdependent The bid hid  bm&xl h S a n  16homwhsn lfound it so a 
W l n e c r o p s y w a s p o s s & .  

The finding of death by Trichomoniasis at nest $3107 is ominous as the nest 
was 6 mi. from the nearest town (see further discussion under diet section). 

Nests were not climbed until banding, so that other losses of eggs or 
small chicks may have gone undetected. 

Goal I# 6 of chis project was eliminated, as agreed upon by the Heritage 
Projects Cmrdinator. I am r epomg here only on features of nest habitats 
used by goshawk. 

Of the vegetative associations used here by goshawks, two are unique to 
the CNF. Both are in the Madrean Evergreen Wadand One is the b o r y  Oak 
Assodation in which the spring-deciduow Emory oaks form open forests on 
grass-covered flanks of the mountain ranges. These oak forests are used by 
goshawks for nesting and probably foraging, as the oak woodlands are a 
primary habitat for Meam's W, an important goshawk prey species. The 



other is the Oak spp,-Chihuahua Pine Association, which forms open stands 
on stony, dry soils adjacent to riparian areas. The Chihuahua Pine is the most 
commonly-used goshawk nest tree. 

It is interesting that no nests were found in aspens although a special 
&on: was made to search for nests in these trees. The identity of nests trees 
used by goshawks on the Coronado is presented in Table 6, as  ell as mean 
d.b.h. for each species of tree used. 

# nasts 
15 
8 
8 
5 
4 

2 

2 

Mean d.b.h., incfiss 
19 
32 
20 
25 
23.5 
26 

[='I 

Nest areas'were classified into 5 general physiographic site categories. 
Their descriptions and the number of nest area in each category are 
presented in Table 7: 



The slopes of goshawk nest areas V g e d  from 0 (1 1 of 3 1) to 45 degrees. 
The mean of all sites tyas 13 degrees ( s . d ” i  13); the mean of those ivitt.1 a slope 
other than zero was 17 degrees (s.d. =12). The mean aspect far all sites was 155 
degrees, and the mean for those ikith an aspect of other than zero was 11  1 , 

degrees. 

The mean distance to water for these 3 1 sites was 172 yards, with a range 
of 2-550. The mein distance to a road or &.I was 146 yards with a range of 2 to 
132Q 

J. DIET OF GOSHAWKS ON THE CORONADQ NATIONAL RJRET 

The presence of major iternsin the goshawk diet on the CNF were 
determined in pan: from prey remains collected at nests. The use of prey 
remains, as opposed to data collectd from blind observations, to determine 
nptor diets is a rechnique fraught with a great many biases and is of minimal 
usefulness for quantitacive diet studies. 

Even using prey remains to determine the qualitative nantre of 
goshawk diets is subject to error, the  main source being the differential 
survival of skeletal remains of large, heavy prey as opposed to smaller, 
lighter-boned prey. Birds the size of and smaller than jays and flickers are 
hpwt goshawk f d ,  as determined by blind-ohservadon fd studies at 
nests (Snyder, unpub. data and Snyder and Wiley, 1976) (Table 9) and from the 
fact that their feathers are found at many nests, but they infrequenrly 
produce skeletal remains. Pellets I collected at ness occasionally contained 
the cornpaaed fea~ers and feet of s d e r  birds that had been consumed 
completely and had left no other trace, either of feathers or skeletal remains, 
around &e nest 

Another source of bias from prey remains is that the number of 
remains appearing at a site increases when the chicks are about half grown. 
This may k in parr because more food is being brought to &e nest, but it is 
Apa& GdEtCuk WEPT P 



also due to the fact that the chicks now begin to hold prey and tear meat off 
carcasses for themselves at around three weeks of age, and they are initially 
too weak to dismemtw and break apart skeletal remains that the parents were 
able to eat, instead leaving them to fall to t he  ground where they are easy to 
spot, Therefore prey remains for some size classes of animals from this period 
of the nestling cycle are probably over-represented. Although afrer the 
chicks fledge prey continues to be brought by adults to the vicinity of the nest 
where it  is given to the young, the fledglings feed more and more frequently 
away from the nest and so prey remains collecuon becomes more and more 
difficult. 

A prey species was scored for a territory if it was encountered once at a 
nest, The remains are biased toward' those larger species which have at least 
some heavy bones that survive a feeding; nonetheless, the rather delicare 
sterna of Mearn's quail were the most numerous single bones encountered. 

The distribution of remains by temtory, arranged by elevation, is 
given in Table 8. Remains of 3 individual Cooper's hawks (2 from one nest) 
were found in prey remains, suggesting that this fellow 
regular if infrequent component of goshawk diets. 

Accipiter may k a 

The two species of quail have very similar sterna, which are the quail 
bones most frequently encountered under nests. I don't believe I was 
mistaking Gambel's for Mearn's, because there are 2 l ide  indentacions on the 
dorsal side of the sternum which are consistently larger in Mearn's (checked 
in mulriple museum skelktd'specimens). Lesser numbers of quail 
pelvis/sacrum parrs were found and these are very different between tbe w o  
species. I found Mearn's and Gambel's sacra in the Same propomons as I found 
sterna. Also, I found no Gambel's quail feathers around nests, and frequently 
enco&tered Mearn's quail feathers under plucking posts. 

Mexican jay remains were found at the high-elevadon nest (84001, at 
9OOO' elev.), suggesting that goshawk are hunting these highly territorial 
birds well away from the goshawk nest area and at lower elevations. 
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Elev Mtns. Slte# TrSq. RkSq CtRb MeJa StJa CoHa NoFl MeQu GaQu ' 8tPi MoOo Other 1.d. of other 

-- 
S200,Huac 3102 X 
5360 Chir 1006 X X 
5450 Pata 3105 ' 

5600 Pelo 1 1  03 
5800 Chir 1020, 
5800 Chir ' 1'025 
580U'Pata 3 107 

' 5900 Huac 3005 _ _  -- 
61 00 Chir 1030 

, 6200, Chir 1 008 
6280.Chir 1015 
6600,Chir ?019 
6700 Cata 5002 
6850 Huac 3002 
7000 Cbfr 1018 
7400 Pina 4003 
8000 Cata 5007 
9000 Pina 4001 

X 
x .  

- X X X Screech Owl 
X Acorn Woodpecker 

I X X 
X 

X '  x X 
X X 

X X X 
X x ' X  X 

X 
X X X X 

X X 
X 

-- 

I 

X X X 
X X X 

X X 

X 

x 
X 
X 

X 
X 
X 

X 
X 

X 
, x  

X X X 
X 

X X 
x x  X x 

. x  x .  x X 
X X 

X 
x x  X x - x  

X 
X 

X X 
X X * x  

X X 
X 

X X 

- 

X Chipmunk 

X 
X X Hermit Thrush 
X X Hairy Woodpecker --. 

- .  X Owl, small mammat 

639 1 ,Mean 

Table 8 - OIslributlon 01 prey remains from goshawk nesls by elevation and site # from -6 rnounlain ranges in s.8. Arizona 

MeJa =Mexican/ay MeQu = Mom's quail TrSq = tree squirrel 
S1Ja = 8eBer's jay GaQlr = Gambet's quail RkSq = rock quipel 
&Ha = Cooper'shawk BtPi =band-!ailed pigeon CtRb = cotionlail rabbit 
Nofl = Norlhern Flicker MODO = Mourning Dove 



Cottontail rabbit remains were found at nests only late in the nestling 
stage, and it may have been that mainly the female goshawks are taking these 
larger mammals once they begin to forage for the brood. 

An interesting finding was the discovery of birdseed (whole, 
undamaged grains of milo and wheat) in multiple pellets from hvo ikidely- 
separated 1994 nests (fi3107 in the Patagonia Mts., and ZlO30 in the 
Chiricahuas). Presumably the birdseed got into the pellet by being ingested @ 
a mop or gizzard of a bird which the goshawk caught and fed upon. This 
finding has potential significance to goshawk management, as it may indicate 
a route by which Trichomoniasis may spread to nesting raptors at relatively 
large distances from the source of infection. 

At nest #3 107 one of the fledglings died of Trichomoniasis, 
an infection spread by doves at feeders. Neither nest where birdseed was 
found in pellets was adjacent to human habitation where birds were being fed; 
#3107 is 3 mi. from 'the nearest regularly-occupied ranch house and 6 mi fiom 
a town. This pair fed on mourning doves which leave their nesring areas to 
move long distances to water (Brown 1989), and the  infection may have 
uaveled away from town with the doves which were then caught by t h e  
goshawks. Appro-ately 20% of Arizona mourning doves are infected with 
Trichomoniasis (Suaq1966). 

PaW3 107 also rook quail and jays, b r h  of which visit bird feeders. 
Territory #lo30 is 1.5 miles from the nearest habitation where birds were 
being fed, well within the foraging range of goshawks. 

Observations from fullday watches from blinds at three Coronado 
goshawk nesthgs in 1969,1970 and 1971 resulted in 59 prey deliveries of 
which 97% were birds and 3% were mamm4q (Table 9). T h e  food records are 
from the incubation period as well as nestling. Site #lo08 was in the 
Chiricahuas, at 6000' elevadon and #3 102 was in pinmak wcdand in the 
Canelo Hills area at 5200' elevation. Interestingly, only 1 quail was recorded 
as goshawk prey in these year% I t  was a t ime of drought, with lirtle grass 
cover, and Mearn's quail sightings were rare in these years. 
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Site g3102 was also represented in the 1992-94 prey remains collections; 
site =lo08 was not active in the years I collected prey remains. 

T-9 prey reaxckmfromootrservatKxrs at3 srsutheastArizocragoshawk nests, 
1-1 971. h r c e  d data: Snyder unpb. data and Snyder and Wley, 1976. 

Sits totals 

Site X 
1 m s 9  

0 
5 
2 

She # 

1 W 1 9 7 0  

2 
1 
1 
7 
4 
1 
1 
2 
1 
2 

site # 

31 02497 1 

1 
1 

1 
3 

18 22 
Birds = 97%, memmalr = 3 % 

1 
1 

Totals 

1 
3 
1 
9 

17 
8 
3 
4 
4 
1 
2 
1 
3 

1 
1 

I S  5s 

Coronado goshawks are different fmm goshawks elsewhere in the US.. 
in that at middle and law elevadon nests in some years they apparently make 
heavy use of q d  Although as srated h e  prey remaim .do nor lend 
themselves to accurate quantification, it is srili  meaningful that q M  were 
the commonest remains during the years of the study, with 56 individual 
represented totaling 25%'of remains. 80% were ~ - 1 s  quail, a species 
unrecorded for goshawks elsewhere in Region III. We recorded 1 quail out of 
59 deliveries at nests on the CNF in 19691971 (Table 9). E d  and Mannan 
(1994) did not report quail in their diet mdy  involving 385 prey deliveries 
obsgved from blinds on the Kaibab National Forest in northern Arizona 

Q@ are clearly imporrant to Coronado goshawks, at least in some years. 
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This difference in diet from more noderly birds is potendally important in 
management; the Management Recommendations for +e goshawk in the 
Southwestern United States (USDA 1992) did not include quail as one of the 14 
species considered imporrant for goshawk, and for which habitat is to’ be 
managed 

K GOSHAWKNUMBERS 

There is some circumstantid evidence that goshawk numbers on the  
CNF may have declined in the last 10 years.,’lhis may k because of an absolute 
decline, or it may be that they fluctuate somewhat regularly on some as-yet 
undefined schedule. There are nvo lines of evidence for this possibility: 

1) During the w l y  part of this study and for several years before, I found 5 
territories that Wrially had inactive, classic goshawk nests in good condition, 
which as the decade progresses have been aging together into disrepair and 
disappearance (Table 10). These areas have not had recent goshawk nescing 
activity dthinl.6 mi. This suggests that in the late 19 80’s or early 1990’s there 
were nesting areas active that are not now. 

2) There were records for 15 active goshawk territories in the late 1980’s 
and early go’s, in addition to ones still accive in the study y e s ,  in 1992-1994 I 
have been unable to relocate signs of goshawk activity within 1.6 mi. of any of 
these, other than at 3 where single males have been observed. I have been 
unable to locate old nestsat 11 of the 15, despite intensive nest searches. This 
suggests that these areas were active in the late 1980’s but are no longer. 



1012 
1413 
1416 
1.017 
1419 

Eden- for late 1980's acEvily 

R e m  lrwn others of nesl and chicks, 1956 lo late 1980's 
Rem of pair calhng and disflaying, late 1980's 
Tm-ibryacb've at least 1986,1988anJ 1990 
Reesntly-lsed nest and abundant skeletal prey remains whsn dimvered in 1939 
Nest adve in 1988; tailed. Shgle birds present in some intewning years: male ~ n t  

Twn DeeckenhlsFS md ledgl'ngs in 1988; dd nsst sb'l presenl 
Sdid dassic goshawk nest, many settered skeletal prey remab when found in 1991 
TmTibbattslAGFDhadfiedgrngsin1991:ronastlocated . 
Report of ache nest in 1980's; om of the anmate nests has been cxxxrp'kl by 

fwd n lSl, also many Large skeletal prey remains 
Nest acb'w 'n 1980's and eaii~er, m y  records 
TmTibbeWAGFDhadrsdglisn 1991 
Repals of active nest in late 1 W s  (Rick Taybf. Portal: Sally Spotid,  Pwtai) 
C l a s s i c ~ w k ~ f o c n d i i w i n t e r o f l W 3 1 E 1 4 4 ;  activewithcoOpers1~ 
M fXncan had birds ceCbg here n 1991 
Nest was ache here in late 1990's (AGFD Heritage database, other soures) 

n 1953 
Sdd,r€€e-lay-Isd nestwhenfoundifi1990 

Coopers 1992-1994, bul il had trash g c & a W - t h i h  eggshel bebw it when 

It could be argued that this does not represent a change in numbers, but 
is only the result of a general shift in nest-area locations. Most breeding 
populations of raptors maintain a relatively constant spacing of territories 
over time with similar nest densities from one year to the next in a given 
habitat, while in some species the physical locations of nest areas may change 
over me (Newton et al, 1986). For e.smple, Cmpeis hawks in the mountains 
of southat Arizona nest about 1 mile apart in g d  habitat, but the a d  
locations of nest at- shifts over time, so that nest areas in the 1990's are now 
loated midway between where nest areas were in the 1970's. 

Raptor species which do not do this are typically more nest-site limited, 
such as large falcons (peregrine and prairie) and golden eagles in areas of 
few suitable cliffs Goshawks on the Coronado for the most pan follow tbis 
latter pattern Goshawk nesting habitat on the CNF is limited because it is 



typically h a t e d  in canyon bottoms and is primarily determined by 
physiographic parameters such as the confluence of drainageqwhere soils 
are deeper, the terrain is flatter and presumably underground water supply 
permits the largest trees to grow. Of 8 goshawk territories on the Coronado 
which I iisiced during the 1970’s 6 of 8 are st i l l  active ivithin a few hundred 
yards of their originalbcation, and there has been no activity at others 
witbin 1 mi. 

changes in the prey base such as the 1O-year snowshoe hares cycle in the 
arctic (Ihyle and Smith 1394). This phenomenon is more pronounced in 
northerly parts of the species’ range. kss‘regular and predictable changes in 
goshawk numbers and productivity occur at more southerly latitudes, for 
emmple in 1993 when mast goshawk srudies in the western US reported v’ery 
low productiviry (S. MacVean, pers. corn) 

Goshawk populations in some areas fluctuate regularly, responding to 

If there have indeed been changes in the past 10 years in goshawk 
numbers on the Coronado, one possible cause is that the apparent peak in 
active territories in the late 1980’s is related to higher numbers of quail in in 
some years than in others. Quail numbers are greatly influenced by early 
winter rains (Brown, 1989), the winter of 1983-1984 was very wet and quail 
are us& heavily by Coronado goshawks in some yars and almost not at all in 
others (see diet section, this report). There may therefore have been a peak 
year or two of quail, and therefore goshawk, reproducdon following the 83-84 
El Niio, and the birds produced then resulted in an increase in breeding pain 
in the following 5-6 years. 1993 was a bad year for goshawks everywhere in 
the  west except for on the Coronado, when goshawk productivity and numbers 
of quail in the diet were the highest for which I have records. It should be 
possible to emmine this hypothesis funher, as the 19941995 winter promises 
to ?x another with good timing and amounts of rain for quail ptbductiion, 
which may lead to another year of high goshawk reproduction. 

Undoubtedly the total canying capaaty .of the CNF for goshawks has 
fluctuated in the past lo0 years. In some parts of the forest it has probably 
decreased (such as in the high country of the Pinalenos), as f i e  protection 
lmds to inueased thickets of young uees, fuel buildup (Marshall, 1957) and 
ulrimately mastrophic wildfire that severely alters or destroys large amounts 
of habitat for many decades into the future, such as occurred in the 
Apache Gop’ralrtr dnalmpr a 



., ,Chiricahuas in 1994 and the Huachucas in 1977. J. T. MamhaJl (pen. corn.) 
feels that &e control has led to a decrease in habitat quality for many species 
on the Cotonado, as compared to the ecologically similar mountain ranges 
immediately sourh of the U.S.-Megco border. 

Not all change has been for rhe worse. Areas which were logged for 
mine timbers'or wcupied by miners in the early part of this century have 
regenerated, and some current goshawk nest areas are located in regrowh at 

or near old mine and town sites which were probably vastly different 90 years 
ago* 

MANAGEMENT RECOMMENDATIONS 

As part of this project I have interacted extensively with CNF wildlife 
and range st& in response to their request for comments on a number of 
proposed activities that CNF personnel felt might affect goshawks during 
1993-1994. This included input into the Draft El.S for a propsed amendment to 
10 National Forest plans in Arizona and New Mexico, commentary on plans for 
the Twilight Campground development and related matters, input into timing 
of seasonal closures and sirespecific recommendations for protection around 
active goshawk nest sites during management activities I have made site- 
specific recommendaGons for each recently-active Sire on the CNF which 
m t s  such anendon (Appendix VI. 

From the habitat data presented it can lx seen that most known 
goshawks on the Coronado nes  close to areas of human acrivity, such as road 
or pails; the mean distance was 146 yards, and if one site at 1320 prds is 
emluded from the calculatkn the mean drops to 116. This proximiv is because 
goshawks generally nest in the largest trees, which grow in and near 
riparian areas, the same areas that are the sites of m i l s ,  road, campgrounds. 
and homesteads in these steep mountains. This is a source of past and potential 
future of conflict between people and birds, and it needs to be addressed. 

Specific forest management recommendacions are: 

1. - Idenw those active territories that are the source of recruitment 
breeders into the population. This study and the work of CNF biologist have 
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provided a set of historicd and recently-active territories to work with. 
Funher research needs include marking young produced and tracking their 
survivorship and breeding history. The timtories that produce suwivors 
who consistently enter the breeding population arc worthy of more 
management effort than those that do not. 
2. Define nest areas, PFAs and foraging a r e a  for future active nests. This 
will require a temrory-by-territory assessment similar to what I have done 
during this study and under other contracts \cith the CNF. Foraging areas 
should be studied via radio telemetry of adults. 
3. Adopt formal CNF guidelines for h h g  of closures near occupied 
territories and protecting active nests’ from human disturbance and adverse 
management activities. M y  recommendations are: Closure Feb. 15-Sept. 1, and 
maintain minimal human presence within .3 (minimum) to .5 mile of an 
occupied nest. Distance can k adjusted according to vegetation density and 
terrain: the smaller distance is acceptable at territories which are heavily 
forested or steeper and less accessible to humans, which are generally those at 
higher elevations. The .5 mile distance should be used for more open, 
generally drier and lower elevation nest territories. The goal is to produce a 
visual and auditory buffer for the goshawks. 

4 3. Evaluate habitat characteristics of nest smnds and foraging areas used by 
southeastern M o n a  goshawks and use data to manage habitats by thinning 
or controlled burns. The goal should be to assure the sustainabiliry of forest 
conditions ucilizedby goshawks in southeast Arizona 

controlling percent grazing utilization to recommended levels, generally less 
that 45% Mearn’s C2vi.l are extremely sensitive to loss of grass cover (Brown, 
1989). M m ’ s  Wd are important to goshawks in southeastem Arizona 
5 In planning fuelwood cuts in evergreen oak w a m d s ,  inventory first 
for Accipiters. Do not cut so as to thin or open up the canopy of large closed- 
canopy groves of oak, but instead remove understory mes if it is necessary to 
cut in groves at alL Avoid canyon-bottom sites altogether, cut oak away fi-om 
the areas of larges*trees. 

5 4. Manage for Mearn’s Qail in Madrean evergreen woodlands by 
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W I S H  AND SCIRTCIFIC NAMES OF PLANE AND ANIMALS MENTIONED IN'REPoKr 

Arizona cypress 
Apache Pine 
-pen 
Chihuahua P i n e  
Douglas Fir 
Eimiy oak 
Ponderosa pine 
~outhweatern white Pine 

Acorn W o d F k e r  
Band-tailed Pigecln 
.Caumn raven 
Cocpr's Eta& 
Gmkel's mail 
G?Xkftt B O r n d  W l  
Hahy W p z k e r  
B e n u i t  Thrush 

W c a n  Jay 
l&urningDove , 

N o r t h e r n  F l i cker  
Prairie falcon 
Peregrine falcon 
Red-idled Ha* 
S t e l l e ' a  Jay 
Western Screech Ektl 
Z o p a - t a i l e d  R a d  

Meam's Quail, 

CUprpssus arizonica 
P ~ U S  e n g k m n i i  
Pwpulus tr&loides 

Pseudotauga menzeisei 
cxlercus aTlolyi 
Pinus panderosa v u .  arizonics 
Pinus strobifomis 

Pinus leiophylla 

klanerpes forinicimrus 
Calumba fasciata 
coirvus corax . 
A c c i p i t e r  codpri 
C a l l i p p l a  gMlbelli 
B u b o  v i r g i n i m u s  
Pico ides  villosus 
Rylccichla guttata 
c)srtpnyx nwntezmne 
Aphelecona d c a n a  
ZeMida mcroura 
Colaptes auratus 
F d c o  meKicallus 
F d c o  peregrinus 
B u W  jWcenais  
Qmxxitta stellmi 
o b s  asio 
Bum a h n o t a t u s  
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